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Professor Dr. Boehme obtained the results as shown in
Table IV. with Eoman and Portland cements mixed with
sand in the proportion of 1 to 3, some of the briquettes
being kept in air and some in water,
One important point which these tests exhibit is the
great difference in the strength of mixtures of Eoman
cement and sand, measured by weight and by volume.
The difference with Portland cement is not so striking,
because, bulk for bulk, the weight of Portland cement is
not much different from that of sand; in this case, the pro-
portion of 1 to 3 by weight was equal to 1 to 2'864 by
volume. But with Roman cement the briquettes, propor-
tioned by weight, are, on the average, exactly 60 per cent,
weaker than those proportioned by volume. This difference
is due to the heaviness of the sand in comparison with that
of the cement; the briquettes measured by volume contain,
therefore, considerably more sand in proportion than those
measured by weight.
When we consider that in making briquettes, the
ingredients are usually proportioned by ^ve^gllt, and in
making concrete or mortar by volume, we see how easily an
error may be made in calculating the probable strength of
a structure. If tests of briquettes made by weight give a
certain strength per square inch, and this strength be
made the basis of calculation for the strength of concrete
made by volume, the result may be disastrous, for the
concrete may have less than half the strength which the
calculations show it ought to possess.
A. little arithmetic stiffices to reduce the proportion by
weight to the proportion by volume, provided that the
weights of the cement and sand are known. If cement
weighing 75 Ibs. per bushel be mixed with sand weighing
100 Ibs. per bushel in the proportion of 1 to 3 by weight,
we should have 75 Ibs. (=1 bushel) of cement, and 225
Ibs. (= 2-25 bushels), of sand, or a proportion of 1 to 2J-
by volume, which would be 20 per cent, stronger than 1 to
3 by volume.
The great strength of Portland cement in   comparison